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but local greenhouses were demolished and tho stones 
beat through the broken li ht-s, wreakin havoc among 

unfortunate enough to be caught In tbe storm as a nile 
received some mark signifying that fact. The large 
stones tore through their tops, one motorist re orted 

and wherever the hail hit the cars, the paint was 
knocked off and the body dented. S~veral people rc- 
ceived minor injuries and bruises by being struck, but 
no reports ‘u-ere received of any serious injury. 

the plants and flowers wit i? in. Antomo % iles that were 

twenty-one holes in his top. Wind shields were % rokon 

TROPICAL STORM OF JUNE 22, 1921. 

By B. BUNSEMEYEH, Meteorologist. 
[Weather Bureau, Houston, Trx., luly 1, IWLI.1 

The storm was of comparatively short duration and 
of the milder type of hurricane. The sky was overcast 
throughout the day with nimbus or stratus and scud 
moving with the surface wind; upper clouds could not 
be observed. 

The barometer fell until 5:4O . ni. and rose thereafter. 
The fall was slow with.strong H uctuations until 9 a. m., 
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t.hen rapid, and the subsequent rise was about as fast ~ l l  
the preceding fall. The following barometer readings. 
(roduced to sea-level) were taken: 

Inch=. 
9:40 a. m.. ..................................... B. 73 
11 a. m .......................................... 29.87 
1 p. m ........................................... 29.59 
2 p. m ........................................... 39.53 
3 p . m  ........................................... 29.51 
h:40p. ni ....................................... 29.37 
6530 p. m ....................................... 20.42 

Rain fell from 2 a. m. to 9:15 a. m.; 10:50 a. m. to 
1 :30 p. m. and from 4:03 to 6:37 p. m., being excessively 
heavy between G and 9 a. m. when 2.77 inches fell. 

and thunder were not noticed; residents 

lightning about 6:30 a. m. 
The winds came in characteristic gusts throughout the 

day increasin in force until 5 p. m. and diminishing 
thereafter. &e direction and force of the wind and other 
meteorological data are iven in the table next below. 

center passing in a northerly direction over P acioa, 
Wharton and Wallis, each of which reported a distinct 
ctdm, with wind coming from northwest and west after 
the calm. 

about Lightnin5 5 m e s  south of Houston report faint flashes of 

3 The storm moved inand f over Matagorda Ba , the 
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Tasr.lr. l.--.Wind t r i r d  preripilation data for June 22, 1911. 

P. 16. I A. M. I 

METEOROLOGICAL ASPECTS OF THE NATIONAL BALLOON RACE, 1921. 

sS/. -T : 6 29./3% I 73) C. C;. ANDRUB, Observer. 
[Weother Bureau, Due Wmt, 8. C., July 23,1921.1 

SYNOPSIS. 

On Yay 21, 1921, the annual NatiomI Halloon Race started. Sine 
bnlloons were entered, mid the start. from Birrnixham, Ala., was giwn 
the benefit of every sort of aerological advice. e several ilnts were 
probablv never before so well informed of the current a n t  expected 
rnetmroj Acting as aide to Mr. U )son, in  one of the 
balloons,%e writer had an excellent. oppwt.iinity to tecnme intimately 
acquainted with the practical side of aernltgy in free bdlonning. Air 
currents, true to forecasts, were light in  speed throiighout the rsre, and 
few op ortunities for making im a n t  obAervatinns were afiorded. 
By mafing iitlnnst use of the w i n g o f  the lowest, levels unadcctcd by 
eurface friction, we gained advan on the other balloons during the 
first niqh!, and esca ecl a series o%al storms of convectional origin, 
which forced most or the balloons to land early the 2 d .  The RtagffRr 
tinn of air at all altitudes during the 2:d prevented headway unt.il after 
sunset, when we set oiit on P curved miirsc which carried 11s through 
Kentucky, Wcst Virginia, and tn a landing place in  Pnuthwest Yir,ginia. 
P!ying the eecond night wm at moderate speed, low altit,ride almve 
grnund, and the landiqg waR forced hecrme nn wind could be located 
t.hat wnul~l increase our distance from Birmingham. While it iR often 
the function of aerology to indicate where Olie highest. or bwt directed 
r i n d s  prevail. in this race it was chiefly R rnatt.er of directiw t.lie escape 
from mwt. iinfavorahle n-inda. ObRerratirms on the height and depth 
of the sea-level preseiare gradient winds. their diarirpt.ion hy convect,inn, 
and the average tendency of a free ballonn to mow t.oaard decreasing 

As all t.he nther I>xlIoons were fnrced to 
rand in centrsl Tennessee by severe local thundcrstorms, the victory 

The importance of the meteorological factor in free- 
balloon races has been discussed in a previous paper,l in 

’ea1 conditions. 

rossw.e reginns wore nrdad. 

w&.9 O W R .  

1 Andrus C. G.: YeteomloW aspects of the Internatlonal Balloon Race of 1 ~ .  
Yo. WEATiElrU REV., Jan., 1921,49: 8-10, 

which the practical application and the correct interpre- 
tation of the aerolo ical material now available wae 
stressed. When Mr. 5. H. Upson offered me the oppor- 
tunity to go with him as his aide in the 1921 National 
Race, I saw there the chance t.o t,est t,he theory a.nd to 
examine the pract,icnl needs of a free-balloon pilot by 
drawing directly from the original source. Successful 
forecasts and satisfactory weather “post-mortems ” have 
not the direct contact with the many aeria.1 problems that 
actua.1 flying provides; in fact i t  seems almost necessary 
that aerologca.1 advisers get into direct contact with these 
problems by virtue of actual ex erience in them. In a 
racin ba.lloon i t  is more desira R le to win the race tha.n 
to in f ulge in elaborate observations of weather and sky, 
except in so far as they offer an index to the changes m 
progress. To make a pract,ical demonstration of the 
utility of a knowledge of meteorolo y rather t h m  merely 
a set of observations which coul f be better made by 
means of kites and ilot balloons was t,he desire. 

under rules similar tn those of the 1920 Internationd 
Race. As in that race, surface conditions and aerological 
observations were made available by t,he Weather Bu- 
reau from its own stations and from some aerological 
stations of the Arm and the Navy; special forecasts for 

The race was sc R cduled to start Saturday, May 21 

the race were issue (9 from Washington on the 19th, 20th, 
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and 21st; and, in addition,Messrs. W. R. Gregg and R. E. 
Frushour of the Weather Bureau were assigned to Bir- 
mingham for thc purpose of assisting all the contestants. 
The aerological stations provided iniportrtnt data in per- 
haps a new way-that, of showing where the least wind 
existed rather than the greatest. 

Nine balloons started in the early evening. Conditions 
had been forecast and described as decidedly " slow," as 

away below the 1,200-meter level. Isobaric charts, ty i- 
cally summer ones? held but one outsta.nding feature, &e 
HIGH in t,he southeast and over the Atlantic.; the wide- 
spread flatness of grndicnt and Ocnipcrature differences 
persisted throughout the race, although tl small LOW 
energized somewhat upon rmching the New England 
coast from t,he Lake Region late Sunda.y night and Mon- 
dny morning. 

FIGS. l-l.-Weathcr maps for thc peridd of the rxc.  showing sea-level ]nre.<%irP; wind ilircctio:1 an.d temlicmturc for slntions having wind velwity I n  cxccss of 10 miles per 
hour; snd the progress of tho wmniiig bcl lm.  

slight and variable wind-movement was the rule below 
the 35th nrallel and a t  all elevations even to great albi- 

storminess on the balloon tracks, no danger of riding 
out to sea, and in general conditions were neither 
ideal nor unfavorable; it promised to be an obstacle race. 
Op ortunitics for spectacular speed or extraordinary alti- 
tu i f  es were not presented, but the real advantages, hom- 
ever indistinct, seemed to be minor variations tucked 

tudes. T I: ere appeared to be little chance of widespread 

IbIeteorologically, it is required to plan a course of action 
wit!i consirlcration of t.hcse points : First, maneuvering 
to avoid foul weather and to remain in or ge! into fast 
nnd well-directed currents ; second, geographic control, 
RS in staying inland and nwuy froin the coast and danger- 
ous to ographic areas; third, ballast economy, involving 

speed for a less time or careful throwing to keep in slower 
speeds for a greater time. In this race, the second and 

the re I? ative merits of rapid espencliture to enin great 
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third considerations were disposed of before the start, for 
seaward currents did not exist, and neither im rovement 

sailing at great altitudes. The roblems simmered 

best winds of the low alt,itudes. The lilrelihood of cyclonic 
rainstorms or general convection showers was considered 
small, but. the chances of local disturbances were 
considered good enough to demand the utmost speed 
romptly upon leaving Birmingham and throughout the 

Erst night, in order that such showers would not overtake 
us until we had gained sufficient distance to compare 
favorabl with other contestants should all t,he balloons 
be force B down. The desideratum was ultimately to find 
our way out of the slow winds to better ones. 

Birmingham was under anticyclonic control by the 
Bermuda southeast HIGH and wind-flow near the ground 
was inevitably slight. Pilot-balloon readings just before 
the race tell a story of weak winds, fickle currents, and 
energetic convection below the %kilometer level, and 
even less persistent directiona.1 drift between 2 and 10 
kilometers south of latitude 35’. Furt’her north some- 

the balloonists 

in speed nor bettering of direction could be o f tained by 

down to that of avoiding foul weat K er and finding the 

s ectively o7er eastern Yirginia at  4 p. m., 21st; over 
8orth Carolina at, 8 a. ni., 52d; omr S0nt.h Carolina that 
afternoon, and in upper Alabama at  8 a. m., 23d. The 
entire problem for both forecaster and balloonist was 
bound up in the behavior of this HIGH. Temperature 
similarity and radiat.ion equality over many degrees. of 
latitude ex ressed themselves dynamically in the wiping 
out of win B flow a t  great altitudes. 

The.race thus became a search for the quickest way out 
of the EUGH. Repork indicated conspicuously that the 
currents of great-est strength and constnncv within 500 
miles of the start were toward the north and act,uctt.ed by 

. The optimum level the nearAground pressure 
was reckoned to be that a titude below which wind flow 
was less than gradient. force 0win.g to surface friction and 
topographic damping and above which wind flow was 
diminished rogressivoly alof t as pressure gradients weak- 

level occurs at about 500 metcrs over the surface, and 
usually lower by ni h t  than by day. This promised to 

here that wind would .develop as prompt,lv and QS favor- 
ably as at  any other, whether the cont,rol were cyclonic 
or anticyclonic. In  the event of encount,rring local 
storms, it was proposed to go to great lengths to keep 
out of the condensation area, since the ballast expense in 
this region of vaving densities, vertical discontinuous 
currenls, and precipitation may be as large as that rc- 

, quired to navigate safel-yabove the entire storm. These 
storms possess enough individuality to require a specific 
solution in navigatin for each ca.se, and the complete 

points to the sudden and fierce sort of local disturbance 
that is part,icularly menacing to balloonists. 

Two balloons had already made their “get-aways” 
into t,he northwest, when our balloon was borne a.cross 
the field b the tug ing of willing hands. The final 

“Are you ready?” are thrilling affairs, but, nothin can 
corn are with the overwhelmin sense of relief an% ip“ 
generously dealt at the st.art and we made a prompt 
swing upward to an altit.udo of 400 meters. Occupied 

ypdientn 

ened in the r) reo air; theory and observat,ion agree t,hat this 

be a useful layer t P iroughout the raw, for it would he 

downfall of most of t a e other balloons in violent storms 

weighing off the last P a.rewrrlls, and the st,arter’s greeting 

a t  t E e first upward niove. Ba i ast had been somew at 

by the cares of disorderly equipment and the~6r idMul  
novelty of this, my first free-b&on ride, the first hokd 
slipped by rapidly. We had risen from tmhe field:at?:?k8tk 
p. ni., and by 8:30 (ninetieth meridian time) hadsoom; 
menced the search for the optimum level. It waa .mil# 
located by a series of soundings which indicated itd 

resence between 450 and 500 riieters altitude.. . n e  
Ralloon had attained good e uilibrium, the prospect wia 
for smooth sailing, and Mr. %pson curled up and.gajned 
some three hours’ sleep. Novel impressions were being 
made on all my senses, fa.ir moonlight illuminated h 
faint but distinct fashion t,he various types of t m a k ; @ e  
floated above, a.nd varied sounds from field and. I wwd.: 
land a half mile below were clearly audible. I diati@ 
guished plainly the croaking of frogs, the keener now 
of the cricket and t.he barking of canine watchkee e&. 
Thin fog rested on the ground in aces, probably ho Ii ofj 

shaded thu 
moon, and off to the west and north a row of castellated. 
clouds rest,ed on the horizon. A barn afire in the:&%. 
t.ance belched upward a cloud of smoke which.rose at 
first quite vertically, then was flattened off by the c w .  
rent,s above t.he ground. We now found our altitude 
increasing somewhat in our maintenance of the Q thm 
level, partly because of greater height of the Ian f; above 
sea level. The sailing was luxuriously peaceful,. and at 
2 a. m. I took my turn a t  a three-hour nap. 

It was during Mr. Upson’s watch, during .the la& 
night hours, that the only occasion of sighting one of tba 
ot,her balloons occurred. This balloon was sighted 
above us, evidently in a slower current. It descended; 
behind us, ap arently searching for that current which 
we had run a%ead in, but it descended too far, so..fhat 
it was soon lost in the distance to the rear. 
sunrise came and our balloon responded to the radiation3 
there was brou h t  to a close a practically eonstank 

the actual wind closely a proximated the gradient wind: 
for sea-level pressure: Roth in direction and s p e d  
Other balloon runs have been undertaken intentionally. 
for constant-altitude flying but upon this particular 
occasion the constant dtitude was maintained nothy 
the use of valve and ballast to any cstent after 09w 
attainin the proper level, but rather by the free m o t h  

path of the balloon closely resembled that of a pmticl~ 
of air starting with us a t  8:30 p. m. The path C a 
smooth curve almost coincident with the isobttr of 393 
inches sea level a t  both 8 p. m., 31st, and5 a. mr22d;j 
and indicates an average speed of about 8 m/s.. . :Tb  
layer of optimum wind was 150 meters thick, between 
600 and 750 meters sea-level altitude; above it the w i d  
held the same direction but fell off, and below it the wind 
backed somewhat and fell off. . . . .  

To make the most of the first night i t  was important 
that we have faith that an optimum layer existed, that 
we prove its presence and maintain our position within it. 
Aerology gave us confidence in the existence of the lsipn, 
and constant attention and speed soundinw produaed bhbp! 
desired results. At least one other bdloon%ttd twice  bee^ 
through the layer but had failed to stay there,.and.it.ww 
within easy reach of all. We now know it was the b’ e& 
opportunity of the race, thouah not apparently a sg~ 
one a t  the time. But we clia try to use it to the full&, 
Then and there the race was won. 

while, above, a large sheet of a P to-cumulus 1 

altitude flight o I: about eight hours, at a level at which 

of the % a.lloon; and we may safely conclude that. 

2 The sea-level gradient here referre+ to is the marlient as it appears on a map 61 stbtipii 
pressure reduced to sea level The wmd between 500 and 1 OOO meters abbva thn r m  
iisunlly corrciponds cloncly i o  this gadlent. It should be hrnernbered that Qis,Q tm 
only where the e!omtirni of the sinface above sea level IS not mat.--IbDmn;. . ” 

3Ieisinier. C. LcRoy: Canstant-c!cvation free-balloon &hts from Fort Omaha. 
Mo. WPAT?IER REV., Aug., 1919,II: S&S%. 
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Night flying, when normally smooth, is delightful in 
itu steadiness and e uilibrium. But sunrise magically 
ohmges this, and %e identica.lly ripe conditions for 
smooth sailing at night are likewise- and proportionally 
favorable for disturbed and convection-harassed sa.iling 
by day. At 8 a. m., Sunday this convection had PO cut, 
up the horizontal wind flow that we could find litkle 
more than half the s eed we had held all night. The 
vertical currents had &stributed the 150-meter optimum 
layer of the ni h t  over a layer perhaps more than 3,000 

of the entire layer. Free bal oons tend to continue or 
augment vertical motion imparted to tliem, on account 
of momentum, a continuation of the contraction or ex- 
pansion of the gas, and the usual persistence of the verti- 
cal components of the air surrounding the balloon; thus 
the effect of convection is telling on the supply of ballast. 
There is also much difference in a day’s convection. 
That of the early morning is vigorous, but it is of smnller 
magnitude than that of the later hours. In  the early 
morning it is merely a series of jets and spurts of warmed 
8e; these grow in extent, strengt.h, height, and s eed 
until by mid-afternoon the become t.he great p!hs 
for cumulus and cumulo-nim 7) us c.louds. 
Shortly after daybreak, a bank of “threatening rad 

rainy clouds to the northwest” (to quote our log) indi- 
cated inchation toward local storms, and we then 
decided to sta aa low as economically possible in res ect 
to ballast. !&e bank moved slowly soutliward a,nYwe 
moved northeastward? so thnt we grarlunlly drew away 
from it. It is altogether likely that this storm was the 
6ne which enveloped the other balloons, behind and to 
the west of us, and caused their descent, on account of 
violent convectiona.1 winds. Investigation of the cur- 
rants aloft showed neither steady currents of st.renath 
nor favorable direction at high altitudes, and by rnid8ay 
we were meandering slowly eastward; by 3 p. m. below 
us rose the foothills of the wooded mountains of eastern 
Tennessee. This was a trying period. We dodged 
around cumuli, were borne up and down, but always 
without a break in the sta ation of wind. The. best 
promise that I could make Upson was that nightfa1.l 
should restore to us the gradient winds of the previous 
night, and that if the few cirri which had spread upward 
out of the northwestern sky were trustworthy the wind 
mi ht  be even stronger than on the previous evening. 

L d  just before 4 p. m., far off to t,he east, smol- \e was 
discovered drifting slowly toward a northerly point. And 

g up from nowhere two small rows of strato- 

tion and fa r  below us. It was disconcerting that, t.liis 
favorable breeze should spring up so far beneath us, for 
’1p8 were shortly to undergo the usual ontrac.tion o€ gas 
due to sunset, m t h  the accompmying loss of buoyancy 
m d  altitude, and we faced the question of e s  endine ga.s 
at the time, and a corresponding weight of fallast Pater 
to overcome the natural contraction of the balloon, or 
waitin for the nocturnal contraction and wasting that 

we waited, hopeful1 extravagant of that wind far below 
in order to save &dlast for the night.. Temporarily 
shaded by horizon-clouds, we made two descent,s to near 
ground, only to rise a ain when the sun once more shone 
upon the envelope; t us we oscillated between 600 and 

The best current, 2,400 meters altitude from 4 to 6 
6 meters per second from sout southeast, was found 
about 150 meters above ground; this diminished and 
v d  steadiiy up to about 1,100 meters where it was 

P meters thick, a fi of whose parts ossessed only the average 

cumuh then ro ed along the hilltops also in a nort.herly direc- 

lower % reeze. Another trying period was endured, while 

% 
t-m- 

3 meters per second from .west-northwest; above that 
level direction was constant and a slight increase in speed 

By 8 p. m. contraction of the gas bag had 
teen practically completed, and we again made plans to 
stay within the sea-level gradient winds the second 
night. 

Stability became well pronounced before midnight; 
evidence of it could he observed on the ground where fog 
in great, white lakes filled every vallev and glistened like 
snow in the moonlight. Occasionally a wreath of fo 
would he whisked off the upper surface and be Carrie 
along bg t,he wind to dissolve soon in wind-blown threads, 
and it was evident that the surface wind failed to pene- 
trate ixto these hollows where air-drainage alone could 
produce the thick fogs observed. This smoothing of 
ground contours by the wind is well marked, and surpris- 
ing in it,s force, for upon approaching the first mountain 
that towered a.bove us an impulse to expend ballast was 
nppare!itly correct but we soon found ourselves to have 
iiscencled far nbovs the mountain, and we then learned 
that, we could trust the wind flow across the hills to carry 
us over. their tops m d  down their leeward sides. It was 
my iiiipressiori t.hat the speed was increitscd on the wind- 
ward aides ancl decrensecl on the leewnrd but the per- 

linve been artly responsi le for this effect. r d  e skimmed may 
spectivo etfect of nearin. and withdrawing 

During this night me described an arc of a circle about 
300 niilrs in radius drawn around a center east and 
north of Birmingham and eventually such a procedure 
would result in our arrival at a point whence we would 
comnience to backtrack toward our startin8 point 
Sunrise came when we were crossing the main ndges of 
t.he Appalachians, 1,300 meters in altitude; our speed 
was now the highest of t,he voya e, over 11 meters per 
second from nor:.hwest, but our chance  from Birming- 
ham mas being bett,ered but slightly. Finally, we 
crosscd the last range of hills, the Blue Ridge, with 
lower levels of land visible beyond, but to our dismay 
we found our direction now veering still farther, so that 
we nioved on the circumference of a circle centered 
upon Birmingham, temporarily anyway, with every 
prospect of incurring a t  any moment. A field was 
selected close within the ‘Csha.dow of the hills,” in the 
belief t’hat the wind would be shut out there by the hills 
and an easg landing ~ d d  be possible, but our plans 
were satldenly disrupt.ed by a large cumulus which had 
built up nround us and tossed us up like a bubble to 
1,GOO meters altitude. Our descent from here to the 
ground rit about 500 meters WRS so gentle we hardly 
knew when we reached t.he surface. 

Nat.urdly we had not landed without deliberating on 
t.he feasibility of trying the wind a t  great altitudes, but 
from observations of the cirrus clouds and by an excur- 
sion to 2,600 meters. we were convinced that t.he wind 
veered even more unfavorn.bly the further aloft we might 
go, and me could not consider yiolding any of the precious 
miles from Birmingham. Our deliboraLions over the 
gain or loss of a single mile seem rather comic now, for 
we niight have landed 20 hours earlier and still taken 
t,he first lace, but such is balloon racing’s creed: never 
lose a miPe nor fail to gain one. 

Our lnnding was an unusual one in some respects. 
It was gent.le and easy, was effected with the valve only, 
and was made with full  equi ment and even ballast 
aboard, for it was forced not E ecause of the usual cir- 
cumstances of ballast exhaustion and foul weather or 
open sea, but by the malevolent direction of the wind 

revailod. 

% 

% 
the hills al P night. 
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which we could then neither: eaca e .nor im rove. The 

LOW (perhaps .the rehabilitated northwest LOW) 
out to sea, with high pressure following eastwardtehinj 
it, and such a situatmn promised no improvement, in 
the wind direction for several hours, so that a struggle 
for time seemed impractical. The actual weather map 
does not quite agree with the hy otlietical one, but the 

aloft and might have lost some distance. 
remafi% We had een aloft over 34 hours and were t.2ie only 
team to go through the socond night. 

The balloon voyage itself rovides two iinportant 

wind produced by sea-level isobars. Eac.h iiiglit we 
flew near this ceili , and we may conclude that when 

ation occurs P a oft the wind will t’eiid to increase 
wit altitude u to this ceiling where friction is at  a 
minimum and t ence upward will decrease as iremure 
gradients diminish. It is gratifying to note t i a t  the. 
sea-level gradient wind, agrees closely with the act,uii.l 
wind observed at  the expected sltitude above ground 
(about 500 to 700 meters), both in direction rtnd s p e d  
Another observation is the tendency, which I have found 
exhibited in other balloon flights, for LL balloon to land 
at  a point where pressure is slightly lowcr tha.11 u t  the 
start of the balloon (with correct,ion for alt,it.udc). On 
our voyage, the average rsta at, wliicli wc crossed isoI)iLrs 
of deweasing prxssure ~ i i s  O . U O ~  inch per hour. 

It is appropriate to add that ti iv positinn of nietmro- 
logical ohserver in a racing balloon is t‘xact.iiig uiitl coii- 
stantly frrtu ht  with perplexities over wcather tLIiti wind, 
yet the exhiLation and serenity of quiet air travel is so 
delightful and the unfolding of meteorological processes 
is so interesting that the net result is ti  keen jay in the 
game. Upon lancling, one is uverwhelmmd with three 
fierce desires: to learn whore t.lw ~ t l i r r  IallooIis Inndid, 

barometric situation appetywd to. 1 e that o P a deepened 

wind reportm show that we could K ave gained nothing by 

observations. One is the heig R t of the, ceiling of the 

star 

assin 

I R 

to see a weather ma and hold a “post-mortem” on your 
owm flight, and to s P eep. 

?Vhile good luck, complete and reliable equipment, and 
plenty o€ courageous endurance are always necess 
greciient,s in a recipe for winnin balloon races, it %e 
come hus proved that in addition to these ingredients, 
niet.eori)log-y, providing reliable data of current condi- 
lions rtnd future prospects, correct assumptions ‘fs a 
basis for opernting tactics, and ca able interpretations 
of weat,hcr processes as they unfoldJ has taken a higher 
place on t,he list of the necessities of the balloonist. 

A stutly of tlie stormy conditions re orted by the other 

t,hey were’drawn were confined to a small area, rqnd were 
of the cliiss o€ local coiivectional showers, whch may 
eshibit over 1% small area all the violence of the fiercest 
storms. No showers were reported in the southeast on 
Yunda , escept in Florida and in the vicinity of Nash- 
ville, i L i n  .? where the balloons were forced to descend. 
I t  intty be possible thnt the surface relief was in some 
1neii.siirc respoiisihlo for the formation of thundemtorma 
in t.hc mort levcl land around the river valleys than in 
1,he hilly regions of t.he eastern pflrt of the State, although 
i t  w;~s otir espcrieiiae even there that cumuli seemed to 
assume huge prtyxirtions. Unfortunately there was no 
st.rmig dternnte wind at  high altitude to which escape 
might 1i:~vc hccn had, but t.licre seems to have been a 
s l ~ w  current, in t.liose upper regions which, if attainable 
in ;~niple t.inic, should have carrletl the balloons to a safe 
list uwc f r m i  t.he storm even if toward Birmingham, and 

from thiu place die voyage mi ht have been resumed and 

balloons show uriniistnkeahly that, a hard ght was made 
to outritle t.hc st,orni; uiid we may again conclude that 
well-deh’ncxl local disturbanros and thunderstorms must 
he re:;pected 1)s ill1 travelers in the air. 

one of the. niost satisfying resu f ts of the race if it’s out- 

hdloonists iudicntes tlint the distur R ances mto which 

s continuoc! ii:tv the second nig a t. The lo s of the other 

EFFECT O F  CHANGE IN THE POSITION OF THE THERMO.iIETEK SHELTER AT ESCONDIDO, CALIFORNIA, UPON THE 
MINIMUM TE.U PEW A‘TURE. 

,575-/. .5.x# ; gr/- , r d  8 (794) ~y HENRY F. ALCIATI~IX, 3!eteorolrJgiat. 
[Weather Bureau, Ssn IZiq:u, Calif.. Apr. I:, l Y ? l . l  

SYNOPSIS. 

An analysis of iuininium tem~~er~ture  readings takeii at EanJiidiJo, 
Calif., both before and after the iiistruiiieiit, \vas ilioved to higher 
ground showed that an increase of eleyation of feet rAisd the Iriini- 
ilium temperatures considerably in respect to rniltl iiiowii~gs during 
November and February, and on d l  nioriiings dwing 1)eceruIwr swl  
January. Ala0 that the effect W~EA more plunuuiic~!i LJI- t k ’ : l i ~ J w ~ t u l w  
ranging from 33’ to 36’ than for the h i i t s  htnui-ri ;;bo sild Y . V .  

In  October, 1919, t,he inst.rument shehrr of the spccinl 
meteorological station at  Escondiclo, Calif., wits iiioved 
from the old site at the. end of the Huhhrd  lemon 
orchard to another point in the same orchard nhout 40s 
feet north and 72 feet west of the 013 site, and 20 feet 
higher, at  the sugoestion of the chamber of commerce 
with a view to ogtaining temperature records repre- 
sentative of a larger portion of the citrus belt centerd 
about Escondido. 

Now, did the change affect the minimum temperatures 
recorded after October, 1919 # If “yes,” to what extent 
and in what wa ? Is the scienw of c.limat,ology likely 

to these questions will be found in what follows. 
The data used were the daily minimum teniperrtt.ures 

at Escondido, and El Cajon, for three sehsons before tlie 
change and the two seasons nest, following. The eleva- 

to be benefited g y such a practice P Tentative answers 

tions of the stntions nained are, 742 and 482 feet, respec- 
tively, above sea level, and separated from each other 
by a distance of about 15 miles in an air line. 

As u I):& of coin arisoiis we chose the El Cajon tem- 
perature record. A{ the minima recorded at that place 
(below 40’) wsre tabuluted in roups differing from each 
otlirr tJy i o ,  ant1 the correaponcing, simultaneous minim 
of the other station were entered oppositely thereto. 
‘I’he mean variations from the base-station temperatures 
were c.omputd for each degree of tern erature (39, 38, 
37, ek.’) ,  a ~ i d  t,aluluted by months as in 3 icated in Table 2. 
(Tile Bonita and San Diego records were used as checks 
on the wurk.) The values in Table 2 were then plotted 
in ihc iiianner shown in the graphs (not reproduced). 
d glmct? at the Escondido graph shows that the cold- 

ness or milclnesa of the mornin s at the base station is 
ti  funct,ion of the variations o f: the Escondido minima; 
also, that while some were plus and some minus before 

were of one order, i. e., lus. On the other hand, T t e 
the shelter was moved, all the variations after the ch 

curres in the Bonita and 8 an Diego graphs, do not show 
any inarked positive or negative de artures from the base- 
station minima, as might have l! een anticipated inas- 
much as the shelter at  Escondido was the only one of 
the four whose position was altered. 


